Three additional phage typing systems for Salmonella enteritidis, plasmid analysis, biochemical tests, and antimicrobial susceptibility tests, were used in an attempt to subdivide 30 phage type 8 (phage typing system used by the WHO International Center for Enteric Phage Typing, London, England) isolates. These isolates represented 18 different egg-related outbreaks (21 strains) and 9 reference strains or strains that were not egg-associated. Only 7 of the 30 strains (28%) were subdivided by one or more of the methods used; this included 3 of the 21 strains from egg-related outbreaks. Twenty-seven strains contained a 55-kb plasmid that is associated with S. enteritidis. Of 65 additional phages tested, 2 from the phage typing system obtained from the Pasteur Institute, Paris, France, were useful in differentiating the three strains that lacked the 55-kb plasmid. Although the results obtained for the 21 strains from egg-related outbreaks showed that the strains had minor phenotypic differences, the overall results suggested that the strains may represent a single clone. Studies are planned to test additional phages and other typing methods to see whether strains of phage type 8 can be further differentiated.
Recently, Salmonella serotype enteritidis (Salmonella enteritidis) has become the predominant serotype in many countries (13) . In 1990, 8,591 human cases of S. enteritidis (21% of all cases of Salmonella) were reported to the Centers for Disease Control and Prevention (CDC) Salmonella Surveillance System, causing S. enteritidis to replace S. typhimurium as the most common serotype in the United States (3) . In the United Kingdom, the situation is even more dramatic; in 1990 and 1991, S. enteritidis was more than three times as common as S. typhimurium, the next most common serotype (5) . The increase in incidence of S. enteritidis in the United States may be related to the ingestion of raw or undercooked eggs or egg products; the mechanism is believed to be the ability of current strains to invade the ovary tissues of laying hens and thus be introduced into eggs as they are being formed (13, 14 (6) . The strains were typical serologically; they had the antigenic formula 9,12:g,m: -(6). Twenty-eight of the 30 strains had identical reactions for all 45 biochemical tests routinely used for the identification of strains of Enterobacteriaceae (6) . Strain D0083 from outbreak 89-002 was melibiose negative, and strain B6660 was raffinose positive. A melibiose-negative reaction has usually been associated with phage types 13a and 14b in the United States (9); however, other phage type 8 strains from Maryland have also been melibiose negative.
Plasmid content. Plasmid DNA was obtained by a modified method (12) of Birnboim and Doly (2) . Most (27 of 30) strains contained a single 55-kb plasmid (Table 1 ). This result was expected (because of results of previous studies) and has been associated with increased virulence in mice (4, 12) . Two strains (C1760 and C1910) from the egg-associated outbreaks had a different plasmid content, as did three strains from other sources. Two strains, C1910 and D0010, J. CLIN. MICROBIOL. I The following antimicrobial agents were tested: ampicillin (Am), carbenicillin (Cb), cephalothin, chloramphenicol, colistin, gentamicin, kanamycin, nalidixic acid, penicillin, streptomycin, sulfadiazine, tetracycline, and trimethoprim-sulfamethoxazole.
had no plasmids. This may reflect an actual difference, since the 55-kb plasmid in other S. enteritidis isolates has generally been stable (15) . The raffinose-positive strain, B6660, contained a 120-kb plasmid but not the 55-kb plasmid.
Antibiotic susceptibility patterns. Antimicrobial susceptibility tests were done by the disk method (1). Antibiotic susceptibility patterns have often been helpful in differentiating strains of Salmonella (10) . All except one strain were susceptible to the 13 antimicrobial agents tested (Table  1) ;strain C0002 (isolate from a giraffe) was resistant to ampicillin and carbenicillin.
Phage typing systems. We evaluated three additional phage typing systems: a set of 46 phages described by Gershman (8) for typing all Salmonella serotypes (this set contained 8 phages isolated specifically for S. ententidis [7] ), a set of 8 phages described by Laszlo et al. (11) for typing S. enteritidis, and a set of 11 phages used at the Pasteur Institute, Paris, France, for typing S. enteritidis and S. dublin (17) . Rather than use different sets of conditions as originally described for each of the three phage typing systems used, for convenience, phage typing was done (on phage agar and phage broth) by the method described by Hickman-Brenner Most of the strains of S. enteritidis phage type 8 were identical by all seven methods evaluated. Three egg-related strains had minor phenotypic differences; however, the overall results suggested that a clone may have emerged (lla), perhaps because of its increased pathogenicity, manifested by its ability to invade hen ovaries and other tissues. In a companion study (16) , these 30 isolates were examined for restriction fragment length polymorphisms of rRNA genes (ribotypes) and of the genomic DNAs from two lysogenic phages from S. enteritidis.
Although it appears possible to differentiate a few isolates of S. enteritidis phage type 8 by phenotypic or molecular techniques, in future studies it will be important to correlate all typing results with the corresponding epidemiologic analysis. This would ensure that the laboratory methods are not being oversensitive in differentiating a clone and thus provide information that is of limited value for the amount of time and effort required to do the typing. It appears that until the molecular techniques are simplified and perhaps automated, the phage typing system is useful for screening large numbers of isolates. Selected isolates could be further tested by the more complicated molecular techniques.
